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Description 

Reduction of Near Field 
Electro-Magnetic Scattering Using High 
Impedance Metallization Terminations 

Background of Invention 

[0001] The United States Federal Communications Commission 
(FCC) is set to enact new regulations in 2005 to improve 
hearing aid compatibility (HAC) for hearing impaired users 
of mobile phones. As part of mobile phone HAC assess- 
ment, near field components of electro-magnetic fields 
are measured. The components are comprised of electric 
and magnetic fields. 

[0002] Figure 3 illustrates a typical electric field distribution for a 
flip-type mobile phone having a near field scan area as 
shown in figure 1 and a PCB outline as shown in figure 2. 
The dominant electric fields tend to occur at abrupt dis- 
continuities of metallization such as at the edges of 
printed circuit boards (PCBs), shield cans, vibrators, and 
metallization patterns on the assembly. These discontinu- 



ities form concentrated electric currents on the metallic 
substrates that flow toward the edges of a substrate. 
When the current reaches an edge of a substrate, undesir- 
able scattering of electro-magnetic fields occurs. The 
greater the magnitude of scattered fields, the more likely 
they are to interfere with hearing aid devices. 
[0003] What is needed is a method, means, or apparatus for re- 
ducing the undesirable effects of electro-magnetic scat- 
tering at metallic discontinuities that exist within mobile 

phone designs. 
Summary of Invention 

[0004] jhe present invention uses metallization termination 

techniques to reduce the electro-magnetic field scattering 
at the edges of metallized areas including the PCB and 
metallized housing assemblies. The metallization termi- 
nation techniques present a gradual transition from high 
conductivity areas to high impedance areas. The mobile 
phone antenna illuminates the PCB allowing currents to 
flow on the PCB. When the currents reach edges of the PCB 
they flow through a region of increasingly high impedance 

without reflecting back or scattering. 
Brief Description of Drawings 



[0005] Figure 1 is an illustration of a typical flip type mobile 
phone having a specified near field scan area. 

[0006] Figure 2 is an illustration of a typical flip type mobile 

phone with a sample PCB outline depicted and showing an 
area of high field occurrence. 

[0007] Figure 3 is a graph of a measured electric field for a spec- 
ified near field scan area of a flip type mobile phone. 

[0008] Figure 4 illustrates one embodiment resulting in high 
impedance and high conductivity areas on a metallized 
area within a mobile phone. 

[0009] Figure 5 illustrates another embodiment resulting in high 
impedance and high conductivity areas on a metallized 
area within a mobile phone. 

[0010] Figure 6 illustrates yet another embodiment resulting in 
high impedance and high conductivity areas on a metal- 
lized area within a mobile phone. 

[0011] Figure 7 illustrates still another embodiment resulting in 
high impedance and high conductivity areas on a metal- 
lized area within a mobile phone. 
Detailed Description 

[0012] In a related patent application, a high impedance translu- 
cent coating was used to attenuate RF surface waves 
(electro-magnetic scattering) over a desired region. Such 



a configuration is effective for attenuating tlie electric 
field in the near field region. It also attenuates the gener- 
ation of surface currents in that region. For improved an- 
tenna performance, it may be desirable to allow surface 
currents to flow on a region of the mobile phone such as 
the top portion of a flip phone. However, these currents 
generate scattered electro-magnetic fields at abrupt dis- 
continuities of the PCB and other metallized areas. 
[0013] As part of hearing aid compatibility (HAC) assessment, 

near-field components of electromagnetic fields are mea- 
sured. These components comprise electric and magnetic 
fields. 

[0014] Figure 1 is an illustration of a typical flip type mobile 
phone 100 showing an outline of a near field scan area 
130 in the top-flip around the speaker component 110 
and partially encompassing the mobile phone's display 
120. This is the area of greatest concern since it is the 
point at which a user with a hearing aid will be in closest 
proximity to the electro-magnetic scattering effect. Figure 
2 is an illustration of the same mobile phone 100 further 
showing a high field area 150 about the mobile phone's 
speaker 110 and an outline of an underlying printed cir- 
cuit board (PCB) 140. The relatively high fields are primar- 



ily the result of metallization discontinuities present in 
some of the underlying mobile phone components such as 
the PCB 140. 

[0015] A sample electric field distribution for the mobile phone 
100 of figures 1 and 2 is presented in figure 3. The domi- 
nant electric fields occur at abrupt discontinuities of met- 
allization such as, but not limited to, the edge of the 
printed circuit board (PCB), edge of shield cans, speakers, 
vibrators, and the edge of metallization patterns on the 
assembly. These discontinuities establish concentrated 
points of electromagnetic scattering. The radiation from 
the mobile phone's antenna excites currents on the 
metallic substrates that flow towards the edge of the sub- 
strate. When the currents hit the edge of the substrate, 
scattering fields are generated. 

[0016] The present invention uses metallization termination 

techniques to attenuate electro-magnetic field scattering 
at the edges of metallized areas. The metallization termi- 
nation techniques provide a gradual transition from high 
conductivity areas to high impedance areas. The mobile 
phone antenna illuminates the PCB allowing currents to 
flow on the PCB. When the currents reach edges of the PCB 
they flow through a region of increasingly high impedance 



without reflecting baclc or scattering. 
[0017] Figure 4 illustrates one embodiment of the present inven- 
tion resulting in high impedance and high conductivity ar- 
eas on a metallized area 400 within a mobile phone. In 
this embodiment electro-magnetic scattering 410 is at- 
tenuated at metallization edges by varying the metalliza- 
tion pattern 420. As the elctro-magnetic waves scatter 
410 towards the edge of the metallized area 400, they en- 
counter progressively higher impedances 420 in the form 
of resistive materials. As a result, a higher impedance 
path is presented toward the edge of the metallized area 
400. 

[0018] Figure 5 illustrates another embodiment resulting in high 
impedance and high conductivity areas on a metallized 
area 400 within a mobile phone. In this embodiment elec- 
tro-magnetic scattering 410 is attenuated at metallization 
edges by controlling the current path near the edge. Dis- 
crete components 520 such as resistors, inductors, or ca- 
pacitors are used to control impedance. Strips of metal- 
lization 530 are used to control the current path that is 
followed by the scattering electro-magnetic surface waves 
410. The discrete components 520 essentially obstruct 
the current path thereby attenuating the electro-magnetic 



waves by requiring tliem to use up much of their energy 
to get through the obstruction. 

[0019] Figure 6 illustrates yet another embodiment resulting in 
high impedance and high conductivity areas on a metal- 
lized area 400 within a mobile phone. In this embodiment 
electro-magnetic scattering 410 is similarly attenuated at 
metallization edges by controlling the current path near 
the edge. This time, capacitive gaps 620 and inductive 
lines 630 are used to control the impedance near the 
edge. This results in the electro-magnetic waves 410 hav- 
ing to expend significant energy to overcome the obstruc- 
tions (capacitive gaps 620 and inductive lines 630) result- 
ing in their attenuation. 

[0020] Figure 7 illustrates still another embodiment resulting in 
high impedance and high conductivity areas on a metal- 
lized area 400 within a mobile phone. In this embodiment 
electro-magnetic scattering 410 is again attenuated at 
metallization edges. Various degrees of conductivity lay- 
ers 720 are used to control and vary impedance near the 
edge. Progressively higher impedances are encountered as 
the current from the scattering electro-magnetic waves 
flows toward the edge of the metallized area 400. 



